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familial erythrocytosis
Familial erythrocytosis is an inherited condition characterized by an increased number
of red blood cells (erythrocytes). The primary function of these cells is to carry oxygen
from the lungs to tissues and organs throughout the body. Signs and symptoms of
familial erythrocytosis can include headaches, dizziness, nosebleeds, and shortness of
breath. The excess red blood cells also increase the risk of developing abnormal blood
clots that can block the flow of blood through arteries and veins. If these clots restrict
blood flow to essential organs and tissues (particularly the heart, lungs, or brain), they
can cause life-threatening complications such as a heart attack or stroke. However,
many people with familial erythrocytosis experience only mild signs and symptoms or
never have any problems related to their extra red blood cells.

Frequency

Familial erythrocytosis is a rare condition; its prevalence is unknown.

Genetic Changes

Familial erythrocytosis can result from mutations in the EPOR, VHL, EGLN1, or EPAS1
gene. Researchers define four types of familial erythrocytosis, ECYT1 through ECYT4,
based on which of these genes is altered.

The EPOR gene provides instructions for making a protein known as the erythropoietin
receptor, which is found on the surface of certain blood-forming cells in the bone
marrow. Erythropoietin is a hormone that directs the production of new red blood cells.
Erythropoietin fits into the receptor like a key into a lock, triggering signaling pathways
that lead to the formation of red blood cells. Mutations in the EPOR gene cause the
erythropoietin receptor to be turned on for an abnormally long time after attaching to
erythropoietin. The overactive receptor signals the production of red blood cells even
when they are not needed, which results in an excess of these cells in the bloodstream.
When familial erythrocytosis is caused by mutations in the EPOR gene, it is known as
ECYT1.

The proteins produced from the VHL, EGLN1, and EPAS1 genes are also involved in
red blood cell production; they each play a role in regulating erythropoietin. The protein
produced from the EPAS1 gene is one component of a protein complex called hypoxia-
inducible factor (HIF). When oxygen levels are lower than normal (hypoxia), HIF
activates genes that help the body adapt, including the gene that provides instructions
for making erythropoietin. Erythropoietin stimulates the production of more red blood
cells to carry oxygen to organs and tissues. The proteins produced from the VHL and
EGLN1 genes indirectly regulate erythropoietin by controlling the amount of available



HIF. Mutations in any of these three genes can disrupt the regulation of red blood cell
formation, leading to an overproduction of these cells. When familial erythrocytosis
results from VHL gene mutations it is known as ECYT2; when the condition is caused
by EGLN1 gene mutations it is called ECYT3; and when the condition results from
EPAS1 gene mutations it is known as ECYT4.

Researchers have also described non-familial (acquired) forms of erythrocytosis.
Causes of acquired erythrocytosis include long-term exposure to high altitude, chronic
lung or heart disease, episodes in which breathing slows or stops for short periods
during sleep (sleep apnea), and certain types of tumors. Another form of acquired
erythrocytosis, called polycythemia vera, results from somatic (non-inherited) mutations
in other genes involved in red blood cell production. In some cases, the cause of
erythrocytosis is unknown.

Inheritance Pattern

Familial erythrocytosis can have different inheritance patterns depending on the gene
involved.

When the condition is caused by mutations in the EPOR, EGLN1, or EPAS1 gene, it
has an autosomal dominant pattern of inheritance. Autosomal dominant inheritance
means one copy of the altered gene in each cell is sufficient to cause the disorder. Most
affected individuals inherit the altered gene from one affected parent.

When familial erythrocytosis is caused by mutations in the VHL gene, it has an
autosomal recessive pattern of inheritance. Autosomal recessive inheritance means
both copies of the gene in each cell have mutations. The parents of an individual with
an autosomal recessive condition each carry one copy of the mutated gene, but they
typically do not show signs and symptoms of the condition.

Other Names for This Condition

• benign familial polycythemia

• congenital erythrocytosis

• familial polycythemia

• hereditary erythrocytosis

• primary familial polycythemia
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Diagnosis & Management

Genetic Testing

• Genetic Testing Registry: Erythrocytosis, familial, 2
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1837915/

• Genetic Testing Registry: Erythrocytosis, familial, 3
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1853286/

• Genetic Testing Registry: Erythrocytosis, familial, 4
https://www.ncbi.nlm.nih.gov/gtr/conditions/C2673187/

• Genetic Testing Registry: Familial erythrocytosis, 1
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1851490/

Other Diagnosis and Management Resources

• GeneReview: Primary Familial and Congenital Polycythemia
https://www.ncbi.nlm.nih.gov/books/NBK395975

• MedlinePlus Encyclopedia: Erythropoietin Test
https://medlineplus.gov/ency/article/003683.htm

General Information from MedlinePlus

• Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

• Drug Therapy
https://medlineplus.gov/drugtherapy.html

• Genetic Counseling
https://medlineplus.gov/geneticcounseling.html

• Palliative Care
https://medlineplus.gov/palliativecare.html

• Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html

Additional Information & Resources

MedlinePlus

• Encyclopedia: Erythropoietin Test
https://medlineplus.gov/ency/article/003683.htm

• Health Topic: Blood Disorders
https://medlineplus.gov/blooddisorders.html
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Genetic and Rare Diseases Information Center

• Familial erythrocytosis, 1
https://rarediseases.info.nih.gov/diseases/9843/familial-erythrocytosis-1

Educational Resources

• Disease InfoSearch: Familial Erythrocytosis, 1
http://www.diseaseinfosearch.org/Familial+Erythrocytosis%2C+1/2745

• Merck Manual Consumer Version: Red Blood Cells
http://www.merckmanuals.com/home/blood-disorders/biology-of-blood/
components-of-blood

• Orphanet: Primary familial polycythemia
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=90042

Patient Support and Advocacy Resources

• American Heart Association
http://www.heart.org/

• American Society of Hematology
http://www.hematology.org/Patients/Blood-Disorders.aspx

GeneReviews

• Primary Familial and Congenital Polycythemia
https://www.ncbi.nlm.nih.gov/books/NBK395975

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Polycythemia%5BMAJR%5D
%29+AND+%28%28familial+erythrocytosis%5BTIAB%5D%29+OR+%28familial
+polycythemia%5BTIAB%5D%29+OR+%28congenital+erythrocytosis%5BTIAB
%5D%29+OR+%28congenital+polycythemia%5BTIAB%5D%29%29+NOT+
%28polycythemia+vera%5BMAJR%5D%29+AND+english%5Bla%5D+AND
+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D

OMIM

• ERYTHROCYTOSIS, FAMILIAL, 1
http://omim.org/entry/133100

• ERYTHROCYTOSIS, FAMILIAL, 2
http://omim.org/entry/263400
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• ERYTHROCYTOSIS, FAMILIAL, 3
http://omim.org/entry/609820

• ERYTHROCYTOSIS, FAMILIAL, 4
http://omim.org/entry/611783
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